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2 Rat2 (R) $f$ : $\mathrm{R}\mathrm{U}\{\infty\}arrow \mathrm{R}\mathrm{U}\{\infty\}$
$f(x)= \frac{p(x)}{q(x)}=\frac{a0x^{z}+a1X+a_{2}}{b_{0}X^{2}+b_{1}X+b_{2}}$
$p(x)$ $q(x)$ $a\mathit{0}$ b $0$
Rat2 (R) M\"obius $\mathrm{R}\mathrm{a}\mathrm{t}_{1}(\mathrm{R})$
$g\in \mathrm{R}\mathrm{a}\mathrm{t}_{1}(\mathrm{R}),$ $f\in \mathrm{R}\mathrm{a}\mathrm{t}_{2}$ $(\mathrm{R})$ $\Rightarrow g\circ f\mathrm{o}g^{-\iota}\in \mathrm{R}\mathrm{a}\mathrm{t}_{2}(\mathrm{R})$
Rat2 (R) 2 $fi,$ $f_{2}$ $g\in \mathrm{R}\mathrm{a}\mathrm{t}_{1}(\mathrm{R})$
gofi $\circ g^{-1}=f_{2}$ $fi$ $f_{2}$ holomorphically conjugate $fi\sim f_{2}$
1 $\mathrm{R}\mathrm{i}\mathrm{s}\mathrm{a}/\mathrm{A}\mathrm{s}\mathrm{i}\mathrm{r}$
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22.2 2
22.2.1 $\mathcal{M}_{2}(\mathrm{R})$
222.1. $\mathcal{M}_{2}(\mathrm{R})=$ Rat2 $(\mathrm{R})/\sim$ $\mathcal{M}_{2}(\mathrm{R})$ 2 $f$ holomorphic
conjugacy class ( $f\rangle$ (moduli space)
Rat2 (C), $\mathcal{M}_{2}(\mathrm{C})$ $\mathcal{M}_{2}(\mathrm{C})$ [Mi192]
$\mathrm{R}\mathrm{a}\mathrm{t}_{2}$ ( ) $f$ $f\in$ Rat2 $z_{1},$ $z_{2},$ $Z_{3}$
multiplier ( ) $\mu_{1},$ $\mu_{2},$ $\mu s$ multiplier
$\sigma_{1}=\mu_{1}+\mu_{2}+\mu_{3}$ , $\sigma_{2}=\mu_{1}\mu_{2}+\mu_{2\mu 3}+\mu s\mu_{1}$ , $\sigma_{3}=\mu_{1}\mu_{2}\mu_{3}$
Rat2 (C) $\mathcal{M}_{2}(\mathrm{C})$




Rat2 (R) $f$ $z_{1},$ $z_{2},$ $z_{3}$ multiplier $\mu 1,$ $\mu 2,$ $\mu 3$
1 2 $\sigma_{1},$ $\sigma 2,$ $\sigma 3$
multiplier (1) $(\sigma\iota, \sigma_{2})\in \mathrm{R}^{2}$ –
M\"obius – $\langle$ $f)(\neq\langle x^{2}+c\rangle)$ $(\sigma_{1}, \sigma_{2})\in \mathrm{R}$
3
$\sigma_{1}=2$ 2 holomorphic conjugacy class $\langle x^{2}+\underline{\sigma}_{4}Z\rangle$
222.3. holomorphic conjugacy class $(f)(\neq\langle x^{2}+c\rangle)$ – $(\sigma_{1}, \sigma_{2})$
$\mathrm{R}^{2}$ 3 ( 222.1 )
$2\sigma_{1}^{3}+\sigma_{1}^{2}\sigma_{2}-\sigma_{1}^{2}-4\sigma_{2}^{2}-8\sigma_{1}\sigma_{2}+12\sigma_{1}+12\sigma_{2}-36=0$ (2)
(2) 3 $(\sigma_{1}, \sigma_{2})$ 2 conjugacy class $\circ$
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1 Moduli plane 3 $2\sigma_{1}^{3}+\sigma_{1}^{2}\sigma_{2}-\sigma_{1}^{2}-4\sigma_{2}^{2}-8\sigma_{1}\sigma_{2}+12\sigma_{1}+12\sigma\circ\sim-36=0$
22.23
$\mathcal{M}_{2}(\mathrm{R})$ $(\sigma_{1}, \sigma_{2})$ $\mathrm{R}^{2}$
22.2.2 2 normal form
2 normal form
2 normal form [Mi192]
conjugacy M\"obius normal fornl
$(\sigma_{1}, \sigma_{2})$ $\langle$ $f)$ 1 1 $f$ $\frac{\mu x}{ax^{2}+2x+1}$
2 2
$f_{a.\mu}(X)= \frac{\mu x}{ax^{2}+2_{X\dagger}1}$ $(a, \mu\in \mathrm{R}, a, \mu\neq 0)$ (3)
Rat2 (R) normal form




multiplier $\mu$ , $\frac{1}{\mu}\{2-\frac{2}{a}-\mu\pm\sqrt{1-a(1-\mu)}\}a$ ( )
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$(\sigma_{1}, \sigma_{2})\in \mathcal{M}_{2}(\mathrm{R})$ $(a, \mu)$
$\sigma_{1}$ $=$ $\mu+\frac{4}{\mu}(1-\frac{1}{a})-2$







(4) – $(a, \mu)$ $\langle$ $f_{a,\mu})$ $(\sigma_{1}, \sigma_{2})$ holomorphic
conjugacy class $\circ$
(4) 3 $(a_{1}, \mu_{1}),$ $(a_{2}, \mu_{2}),$ $(a_{3}, \mu_{3})$ $(\sigma_{1}, \sigma_{2})$ normal
form 3 M\"obius 3
multiplier I M\"obius
$f_{01\mu 1},\sim f_{a_{2},\mu 2}\sim f_{a_{3},\mu 3}$
1 ( $f_{a_{1},\mu}\iota\rangle$ $(\sigma_{1}, \sigma_{2})$ holomorphic conjugacy
class
2223
$f\in$ Rat2 (R) $a,$ $\mu\in \mathrm{R}$ $f\sim f_{a,\mu}(x)$
$(\sigma_{1}, \sigma_{2})\in \mathrm{R}^{2}$ holomorphic conjugacy class ( $f\rangle$ 1 1
$a,$ $\mu\in \mathrm{R}$
$f(x) \oint\frac{\mu x}{ax^{2}+2x+1}$
1. $f$ 2 conjugate $c\in \mathrm{R}$ $f(x)\sim x^{2}+c,$ $c\in \mathrm{R}$
$\{x^{2}+c\}$ moduli \mbox{\boldmath $\sigma$}1 $=2$
2. $f \sim\frac{\mu x}{ax^{2}+1}$ 1
$a>0$ $f \sim\frac{\mu x}{x^{2}+1}$ (5)
$a<0$ $f \sim\frac{\mu x}{-x^{2}+1}$ (6)
(5) (6) multiplier 2
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$\sigma_{1}=\mu+\frac{2}{\mu}(2-\mu)$ , $\sigma_{2}=2(2-\mu)+\frac{1}{\mu^{2}}(2-\mu)^{2}$ (7)
$(\sigma\iota, \sigma_{2})$ 2 holomorphic conjugacy class $\langle\mp_{x}^{\mathrm{J}1}’\iota\rangle$ ,
$\langle\frac{\mu x}{-\sigma^{2}+1}.\rangle$




3 $-$ $(\sigma_{1}, \sigma_{2})=(-6,12)$ \cup
22.2.3









1. $f$ 2 critical point
(a) $\mathrm{d}\mathrm{e}\mathrm{g}\mathrm{r}\mathrm{e}\mathrm{e}+2$
(b) degree-2
2. $f$ 2 critical point $I=f(\mathrm{R}\mathrm{U}\{\infty\})$
(a) $I$ critical point $\circ$
$\mathrm{i}$ . $I$ $+\mathrm{m}\mathrm{o}\mathrm{n}\mathrm{o}\mathrm{t}_{0}\mathrm{n}\mathrm{e}$
$\mathrm{i}\mathrm{i}$ . $I$ monotone
(b) $I$ critical point – $\circ \mathrm{u}\mathrm{n}\mathrm{i}\mathrm{m}\mathrm{o}\mathrm{d}\mathrm{a}\mathrm{l}$
(c) $I$ 2 critical points $I$
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